Polypyrimidine tract binding protein stabilizes the encephalomyocarditis virus IRES structure via binding multiple sites in a unique orientation.
Polypyrimidine tract binding (PTB) protein is a regulator of alternative pre-mRNA splicing, and also stimulates the initiation of translation dependent on many viral internal ribosome entry segments/sites (IRESs). It has four RNA-binding domains (RBDs), but although the contacts with many IRESs have been mapped, the orientation of binding (i.e., which RBD binds to which site in the IRES) is unknown. To answer this question, 16 derivatives of PTB1, each with a single cysteine flanking the RNA-binding surface in an RBD, were constructed and used in directed hydroxyl radical probing with the encephalomyocarditis virus IRES. The results, together with mass spectrometry data on the stoichiometry of PTB binding to different IRES derivatives, show that the minimal IRES binds a single PTB in a unique orientation, with RBD1 and RBD2 binding near the 3' end, and RBD3 contacting the 5' end, thereby constraining and stabilizing the three-dimensional structural fold of the IRES.